Centrality in the world-system allows countries to externalize their hazards or environmental harms on others. Core countries, for instance, dump heavy metals and greenhouse gases into the global sinks, and some of the core's hazardous products, production processes and wastes are displaced to the peripheral zones of the world-system. Since few peripheral countries have the ability to assess and manage the risks associated with such hazards, the transfer of core hazards to the periphery has adverse environmental and socio-economic consequences for many of these countries. Such export practices are therefore contributing to the globalization of health, safety, and environmental risks. Most discussions of the risk globalization problem have failed to situate the problem firmly in a world-system frame. This paper begins such a discussion by examining the specific problem of ship breaking in Alang, India and Chittagong, Bangladesh.
INTRODUCTION
The world-system is a global economic system in which goods and services are produced for profit and the process of capital accumulation must be continuous if the system is to survive. (1) The world-system can be conceptualized as a three-tiered open system (consisting of a core, semi-periphery, and periphery) that can be understood not only in "economic" terms but in "physical or metabolic" terms: entry of energy and materials and exit of dissipated energy and material waste (Frey 1998a; Hornborg 2011; Martinez-Alier 2007 Rice 2007 Rice , 2009 ). In fact, the world-system and globalization itself can be described in terms of a process of "ecological unequal exchange" (e.g., Hornborg 2011; Rice 2007 Rice , 2009 ) or a process of "accumulation by extraction and contamination" (Martinez-Alier, 2009 ). Frey (2006a Frey ( , 2013a has described the process of ecological unequal exchange in terms of wealth and anti-wealth flows between core and periphery.
Wealth (in the form of economic value, as well as material and energy) flows from the resource-rich countries of the periphery or "resource frontiers" to the industrialized countries of the core with adverse environmental and socio-economic consequences for the periphery (see, e.g., Bunker, 1985 Bunker, , 2007 Bunker and Ciccantell, 2005; Clark and Foster, 2009; Hornborg, 2011; Moore, 2007 Moore, , 2010a Moore, , 2010b Robins, 2011) . (2) On the other hand, the core displaces anti-wealth (wastes, entropy broadly defined or appropriates carrying capacity) by transporting it to the global sinks and to sinks or "waste frontiers" located in the peripheral zones of the world-system. Heavy metals, carbon dioxide and other greenhouse gases, as well as other hazardous materials such as lead are pumped into the global atmosphere at high rates by the affluent or core countries of the world-system (see, e.g., Dietz and Rosa, 1997; Jorgenson, 2006; Kentor and Grimes, 2006; Roberts, Grimes, and Manale, 2006; Prew, 2010; Roberts and Parks, 2007; as noted above) facilitates core capital accumulation within the current world-system through extraction from and contamination of the periphery. (5) Discussion of this particular form of core-periphery reproduction or core capital accumulation proceeds in five steps. The nature and scope of ship breaking are first examined and the specific political-economic forces driving the transfer of ships to the periphery for breaking are outlined. The extent to which ship breaking contributes to adverse health, safety, environmental, and socio-economic consequences in the periphery is then examined. An approximate analysis of the costs and benefits is presented in an effort to assess the neo-liberal claim that the movement of ship breaking and other hazards to the periphery is beneficial to the core and the states, domestic firms, workers, and citizens of these two peripheral countries. Various policy and political responses to curb the adverse consequences of ship breaking are briefly reviewed and discussed. It is argued that conventional efforts (whether "globalization of regulation" or "renationalization of capital") to deal with ship breaking and other hazardous exports are unrealistic because they fail to take into account the existence of a world-system based on "ecologically unequal relationships" between core and periphery. The paper concludes with several suggestions for future research on the hazardous waste stream in the world-system.
THE NATURE AND SCOPE OF SHIP BREAKING IN BANGLADESH AND INDIA
The global shipping industry (which facilitates the transport of wealth to the core and antiwealth to the periphery) is one of the major components of the infrastructure underlying the world-system's social metabolism. (6) Consider, for instance, the fact that a majority of the global trade in materials and goods is by sea (80% of all raw materials and manufactured goods).
Slightly more than 100,000 ocean-going vessels were operating during the 2009-2010 period (see Demaria, 2010; International Maritime Industry, 2011:8; World Bank, 2010) .
After an average life span of 25 to 30 years or longer, many ocean-going vessels are scrapped for their steel and other resources, though the number of vessels sent to the breaking yards varies according to freight charges and steel prices (Demaria, 2010; Greenpeace International, 2000 World Bank, 2010) . The industry is subject to boom and bust cycles. It thrives during times of economic contraction and declines during periods of economic growth. Approximately 1,000 (more than 25 million tons) of the 100,000 ocean-going vessels (oil tankers, container ships, bulk carriers, naval ships, chemical tankers, and general cargo ships) were sent to the periphery in 2009 for scrapping (Puthucherril, 2010:12-14; Robindebois.org, 2010; World Bank, 2010:3;  (Karim, 2010; Puthucherril, 2010:14; World Bank, 2010) . Other options for obsolete ships or ships of limited economic value include moth-balling or scuttling, but these options are problematic: moth-balling does not solve the long-term problem of disposal and sinking a ship leads to toxic discharges and forgoes the recyclable value of the ship (Puthucherril, 2010:14) (Figure 1 about here) Over 90 percent of the vessels slated for breaking (typically owned by interests based in the core but sailing under foreign flags) are currently transported to Bangladesh, Pakistan, China, the Philippines, Turkey, and Vietnam. (The remaining ships are broken in locations such as the United Kingdom under strict health, safety, and environmental regulation.) Ship breaking is pursued in these countries because labor is cheap; health, safety, and environmental regulations are weak; and workers are desperate for jobs. The ship breaking industry was centered in the United States, Japan, and the United Kingdom during and after World War II, but it moved to Turkey and Spain in the 1960s, then to Korea and Taiwan in the 1970s, and it shifted to several countries in South and Southeast Asia starting in the mid-1980s (Demaria, 2010; World Bank, 2010) . In other words, ship breaking moved from the core to several peripheral countries in Asia when the cost of breaking ships in the core (due to increased regulations and other forms of "ecological modernization," as well as increased labor costs estimated to be more than 50 times that of developing countries [Rousmaniere and Raj, 2007:362] ) exceeded the price obtained from the scrapped metal. (7) Ship breaking is clearly a "pollution haven" industry since it has moved from several core countries to Bangladesh, India, Pakistan, and several other peripheral countries due to increased environmental, health, and safety regulations in the core. (8) But other factors have contributed to the movement of the ship breaking industry to South and Southeast Asia (see, e.g., Buerk, 2006; Demaria, 2010; Hossain and Islam, 2006:2) . These include strong domestic markets for steel and other materials; the temperate climate of the region allows ship breaking to take place throughout the year; high tides and favorable beach conditions; and close proximity to the main eastbound sea trade routes.
Sixty to seventy percent of the ships scrapped each year go to Alang, India (often described as the current ship breaking capital of the world-system) and Chittagong, Bangladesh (Greenpeace International and International Federation for Human Rights, 2005; Robindebois.org, 2009 Robindebois.org, , 2010 Robindebois.org, , 2011 World Bank, 2010:14) , though China has become increasingly important in breaking ships and will likely become more important in the future. (See Figure 2 for the geographic location of the two ship breaking capitals in Bangladesh and India.) Leadership in ship breaking has alternated between India and Bangladesh over the last ten years (World Bank, 2010:14) .
(Figure 2 about here)

Steps in Breaking a Ship
Brokers based in Dubai, Hamburg, London (where Clarkson, the world's largest ship broker is based), and Singapore sell the core's ships (typically registered under flags of convenience) to breakers who pay anywhere from 400 to 500 dollars or more per ton for the ships (Robindebois.org, 2010) . The buyers have a financial incentive to break ships quickly so they can recover their investments. It normally takes a workforce of 200 to 250 workers three to five months to dismantle an average-sized ship (Demaria, 2010).
Several steps are followed in this extremely dangerous process once the ship is anchored offshore (see, e.g., Buerk, 2006; Demaria, 2010; Langewiesche, 2004; Puthucherril, 2011:285-286; Rousmaniere and Raj, 2007; World Bank, 2010) . Local authorities must first complete various legal formalities (ensuring, for example, the ship is gas free to reduce the risk of explosions). The ship is then beached at full speed during high tide. Once the ship is beached, workers vent flammable gases in the interior of the ship by hammering or punching large holes in the hull and seawater during high tide washes out the fuel tanks. Ships are stripped of all furnishings and appliances, as well as other material (such as asbestos, generators, wiring, life boats, life vests, pipes, toilets, wash basins, navigation equipment, wooden doors, foam, and the like) and often sold along the road outside the yards. Large sections of the ship are then cut off by gas torches and dragged closer to shore by giant winches. The large sections of steel are cut into smaller pieces and teams of men carry the metal sections to trucks for loading and removal.
The steel is shipped to re-lolling mills for recycling. The recycled steel (often in the form of reinforcement rods) is used nationally in building and road construction.
Thousands of migrant workers (mostly young, male, and illiterate) from poor rural areas are employed in the ship breaking yards. Workers are categorized into several groups: those using torches to cut up ships and their helpers, those carrying large iron plates, laborers, contractors, supervisors, winch operators, crane drivers, fitters, carpenters, asbestos workers, and firemen.
Daily wages are anywhere from $2 to $7 per day, depending on the job (DeMaria, 2010; Puthucherril, 2011:287) .
The Case of Alang, India
Alang is located in the highly prosperous, manufacturing state of Gujarat and the shipyards are located on a six-mile stretch of beach on the western coast of the Gulf of Cambay. Ship 2008 (194), 2009 (435), 2010 (422) , and the first part of 2011 (see Robindesbois.org, 2008 Robindesbois.org, , 2009 Robindesbois.org, , 2010 Robindesbois.org, , 2011 ). An average of approximately 200 ships have been dismantled each year for the past decade (Robindebois.org, 2010) . Over 5,000 ships have been dismantled since the yard opened (Demaria, 2010:255) . In addition to the recycling of steel and other metals, hazardous wastes are generated as noted above (Basha et al, 2007; Demaria, 2010; Greenpeace International, 2001; Reddy et al., 2005) .
(Figure 3 about here)
The Case of Chittagong, Bangladesh
Chittagong is the primary port of Bangladesh and the center of much of the country's industry (Rousmaniere and Raj, 2007; World Bank, 2010) . The Chittagong yards are located on a tenmile stretch of beach named Fauzdarhat, which is approximately twelve miles northwest of Chittagong and located on the Bay of Bengal. Ship breaking was introduced in 1969 when a vessel (the Greek ship M.D. Alpine) was beached on the shore during a storm (Puthucherril, 2010:27) . Large ships (tankers, cargo ships, and container ships) have traditionally been dismantled at the yards. The yards have employed upwards of 20,000 to 22,000 workers and 200,000 people are thought to be employed in businesses related to ship breaking such as shops and re-rolling mills, and the dependents of workers may number as many as 500,000 people (Buerk, 2006; Hossain and Islam, 2006; Puthcherril, 2010:28; World Bank, 2010) . The Bangladesh Ship Breakers Association and government officials (Anonymous, 2008; Basha et al., 2007) 105, 182, 214, and 93, respectively (Robindebois.org, 2008 105, 182, 214, and 93, respectively (Robindebois.org, , 2009 105, 182, 214, and 93, respectively (Robindebois.org, , 2010 105, 182, 214, and 93, respectively (Robindebois.org, , 2011 . The future of ship breaking remains somewhat uncertain in Chittagong, though recent developments suggest that ship breaking will return to its previous level (Anonymous, 2011) . Hazardous materials and unsafe dismantling practices, as noted above, are pervasive in the yards (Basha et al., 2007; Greenpeace International and International Federation for Human Rights, 2005; International Federation for Human Rights and Young Power in Social Action, 2008; Rousmaniere and Raj, 2007; World Bank, 2010) .
ADVERSE CONSEQUENCES
Approximately 95 percent of an ocean-going vessel's bulk consists of steel (much of which can be recycled) and the remaining 5% consists of hazardous materials (Greenpeace International, 2000; World Bank, 2010) . Hazardous materials include oil sludge, toxic paints, asbestos, halons in foam and firefighting equipment (ozone depleting substances), fuel residues, heavy metals (arsenic, cadmium, chromium, lead, mercury), organotins or biocides, persistent organic pollutants (dioxins, PVCs, PAHs), and radioactive substances (Basha et al., 2007; Buerk, 2006; Demaria, 2010; Greenpeace International and International Federation for Human Rights, 2005; Hossain and Islam, 2006; Puthucherril, 2010:18-19; Reddy et al., 2005) . Such hazards can damage the environment and adversely affect human health through occupational exposure and environmental dispersion of hazardous wastes and substances in the soil, water, and air or largescale failures such as explosions and fires. Workers come into direct contact with toxic materials on the job and in their squalid sleeping quarters located in the yards (Basha et al., 2007; Greenpeace International, 2001; Greenpeace International and International Federation for Human Rights, 2005; Hossain and Islam, 2000; Reddy et al., 2005; World Bank, 2010) .
Numerous undesirable social and economic consequences are also associated with ship breaking, including staggering economic costs and an inequitable distribution of costs and benefits (World Bank, 2010) .
Bangladesh and India are particularly vulnerable to the risks posed by ship breaking because of the young, poorly trained, uninformed, undernourished, unhealthy, migrant workforce with limited access to safety and protective equipment and limited risk assessment and management skills (e.g., Demaria, 2010; Greenpeace International and International Federation for Human Rights, 2005; Hossain and Islam, 2006; International Federation for Human Rights, 2002) . (9) The heavy humidity and heat in the local environment discourages the use of protective clothing and gear even when it is available. Most of the work is done by hand with hammers, torches, and crowbars (Puthucherril, 2011:286) Other problems exist, including limited awareness of the risks associated with hazards, nonexistent labor unions, politically unresponsive state agencies, inadequate risk assessment and management capabilities, and limited health care facilities. In addition, organized activism among workers is limited because potential participants are unaware of their rights and have little time for such activity since they work six days a week and there are few channels through the courts or legislature for effective public participation. (10) The problem is compounded by labor conditions: workdays are often from 7:00 a.m. to 7:00 p.m. with no overtime or leave benefits, and wages are anywhere from $2.00 to $7.00 (or less) per day depending on the specific job and 
Environmental Risks
Emissions of toxic substances contained in the bilge and ballast waters of ships and the improper disposal of hazardous wastes and materials contribute to the risk of environmental damage. Environmental damage includes soil contamination, soil erosion, water pollution, contamination of coastal regions and subsequent biodiversity loss such as the destruction of vast areas of mangroves, air pollution, and threats to plant and animal health. Since reliable data do not exist on the full scope and nature of the problem in Alang and Chittagong, it is not possible to estimate the actual environmental damage (see, e.g., Basha et al., 2007; Demaria, 2010:256; Greenpeace, 2001; Hossain and Islam, 2006:18-32; Puthucherril, 2011:288; Reddy et al., 2005; World Bank, 2010:33-37) . Such damage is a serious problem because it can deplete important natural resources, disrupt the stability of larger ecosystems, and threaten human health and the livelihoods of farmers and fishers in surrounding villages (Demaria, 2010) . And, of course, hazardous materials are carried outside the yards by equipment and other materials are taken off the ships and reused elsewhere. Steel re-rolling mills disperse toxic materials into the atmosphere through heating steel coated with toxic materials. Rising sea levels resulting from climate change may increase environmental damage by washing out "legacy pollution" on the beaches of the breaking yards (World Bank, 2010:38-39) .
Human Health and Safety Risks
Occupational and environmental exposure to the hazards posed by ship breaking and the attendant health consequences are not fully known, but those exposed are at a high risk of death, disease, and injury because of their increased susceptibility to various site-specific cancers, skin irritation, respiratory problems such as asbestosis, and neurobehavioral problems. Accidents are common and workers are at increased risk of death and injury from snapping cables, chemical spills, welding fumes, falls, falling objects, fires, and explosions (Demaria, 2010; Greenpeace International and International Federation for Human Rights, 2005; Hossain and Islam, 2006; Puthucherril, 2011:285-288; Rousmaniere and Raj, 2007; World Bank, 2010) .
Since reliable data do not exist on the full occupational and environmental exposure to the emissions of hazardous substances in the yards, it is not possible to estimate the actual number of deaths or cases of disease and injury that can be attributed to them. It is quite clear, given what we know about the environmental risks discussed above, that health problems linked to ship breaking are pervasive. Air pollution and water contamination have been well documented (Basha et al. 2007; Reddy et al., 2005) . Hazardous waste management is also a problem, for hazardous wastes are dumped in a haphazard fashion (Demaria, 2010; Puthucherril, 2010 Puthucherril, , 2011 . I encountered a great hardship with my family and was compelled to start begging. Our lives have become extremely miserable. Since the accident I have lost six children due to various illnesses. I tried my best to obtain some kind of treatment for them, but it didn't work as I didn't have enough money.
I undertook several things, basically washing dishes in small hotels, to feed my family.
My wife couldn't bear all this and she has since become mentally ill. How could one bear so much loss? I don't remember everything clearly, because I was grief stricken. My mind was in one place and my body somewhere else.
After the incident, they paid me 3,000 rupees (60 euros) plus some money for medical treatment. I knew that the money given to me was meager, but I couldn't do anything. How can I fight in an alien place where I know nothing and nobody? The money didn't last long. Now I am forced to beg, due to the ship breaking work.
In the last 15 or 16 years life has given me nothing but sorrow, pain and suffering. At present I earn 500 to 600 rupees per month by washing plates in 
Economic Costs
The economic costs associated with the cleanup of contaminated sites in Alang and Chittagong, as well as the surrounding communities and beyond are high. The treatment and compensation of the victims of hazardous exposures are potentially very costly. Destruction of marine life and the livelihoods of fishers, mangroves, biodiversity, soil and the livelihhods of farmers, water and air quality, and other natural resources is also likely to be costly. Reductions in human health are costly, and they can impede future economic growth (Price-Smith 2001).
These and other tangible and intangible economic costs associated with the transfer of this particular hazardous industry appear to be substantial (Demaria, 2010; Rousmaniere and Raj, 2007; World Bank, 2010) .
Social Costs
Contrary to Ulrich Beck's (1992 Beck's ( , 1999 ) "risk-society" thesis, most of the costs or risks associated with the transfer of ship breaking to the beaches of Bangladesh and India are distributed in an unequal fashion (see Frey, 2006a) . (11) 
AN APPROXIMATE ANALYSIS OF COSTS AND BENEFITS
Are the costs associated with the displacement of ship breaking to countries like Bangladesh and India offset by the economic and other benefits as proponents of neoliberalism (Grossman and Krueger, 1993, 1995) and ecological modernization theorists (Mol, 2001 ) suggest? After all, ship breaking employs thousands of poor workers desperate for jobs in Bangladesh, India, and elsewhere. The steel recovered from the ships is recycled and used domestically in road and building construction which reduces the environmental and health impacts of mining and reduces energy use; the yards supply upwards of 80% of Bangladesh's steel and upwards of 15% of India's steel at half the price of furnace produced steel (Demaria, 2007; International Federation for Human Rights, 2002; Hossain and Islam, 2006; Rousmaniere and Raj, 2007; World Bank, 2010) . In addition, import duties and other fees on incoming ships provide revenue for the state and the recycled steel is an important material in building and road construction.
Answering the question raised above as noted elsewhere (Frey, 2006a (Frey, , 2012a ) is problematic because it is difficult to identify, estimate, and value the costs and benefits (especially the costs) associated with hazards in monetary terms (see, e.g., Frey, McCormick, and Rosa, 2007) .
Despite suggestions and efforts to the contrary (e.g., Logan, 1991) , there is no widely accepted factual or methodological basis for identifying, estimating, and valuing the costs and benefits associated with the flow of core hazards to the periphery. Even if the consequences of hazardous exports could be meaningfully identified and estimated, there remains the question of valuing them in monetary terms. Economists typically look to the marketplace for such a valuation, but adverse health, safety, environmental, and socio-economic consequences are not traded in the marketplace. Efforts have been made to deal with this problem by using either expert judgment or public preferences (Mitchell and Carson, 1989 ), but such techniques are deeply flawed (see Dietz, Frey, and Rosa, 2002; Foster, 2002a) .
Comments contained in the often cited 1991 memo by former World Bank Chief Economist
Lawrence Summers (1992) are worth quoting at length because they illustrate the difficulties and contradictory outcomes of applying traditional economic reasoning to the transfer of hazardous industries and wastes like ship breaking to the periphery. Sounding a bit like Marie Antoinette,
Summers notes:
Just between you and me, shouldn't the World Bank be encouraging more migration of the dirty industries to the LDCs? I can think of three reasons:
(1) The measurement of the costs of health-impairing pollution depends on the forgone earnings from increased morbidity and mortality. From this point of view a given amount of health-impairing pollution should be done in the country with the lowest cost, which will be the country with the lowest wages.
(2) The costs of pollution are likely to be non-linear as the initial increments of pollution probably have been very low cost. I've always thought that underpopulated countries in Africa are vastly under-polluted; their air quality is probably vastly inefficiently low compared to Los Angeles or Mexico City....
(3) The demand for a clean environment for aesthetic and health reasons is likely to have very high income-elasticity. The concern over an agent that causes a onein-a-million chance in the odds of prostate cancer is obviously going to be much higher in a country where people survive to get prostate cancer than in a country where under-5 mortality is 200 per thousand. Also, much of the concern over industrial atmosphere discharge is about visibility of particulates. These discharges may have little direct health impact. Clearly trade in goods that embody aesthetic pollution concerns could be welfare enhancing. While production is mobile the consumption of pretty air is a non-tradable.
The editors of The Economist (2007:14) magazine based in London made a similar argument more recently: …the best way of recycling waste may well be to sell it, often to emerging markets. That is controversial, because of the suspicion that waste will be dumped, or that workers and the environment will be poorly protected. Yet recycling has economics of scale and the transport can be virtually free--filling up the containers that came to the West full of clothes and electronics and would otherwise return empty to China. What's more, those who are prepared to buy waste are likely to make good use of it.
As noted elsewhere (Frey, 2006a) , such reasoning undervalues nature and assumes that human life in the periphery is worth much less than in the core because of wage differentials (see also Foster 2002b; Harvey, 1996:368) . Although most costs occur in the periphery and most benefits are captured by the core and elites located in the periphery, the costs to the periphery are deemed acceptable because life is defined as worth so little. (12) In sum, it can be argued that the costs associated with the transfer of ship breaking to Chittagong, Bangladesh and Alang, India outweigh the benefits.
WHAT CAN BE DONE? AND WHO SHOULD DO IT?
The image of ghost ships sailing for the breaking yards on the beaches of India and Bangladesh is a disturbing one. Unlike the Flying Dutchman, however, many of these ships have been and will be beached and broken with adverse health, safety, environmental, and socioeconomic consequences. The displacement of ship breaking to the beaches in Bangladesh and India can be framed as racist (Bullard et al., 2005; Pellow, 2007:37ff; Puthucherril, 2010:51) DG Environment, 2009; Frey, 2006a; Karim, 2010; Moen, 2008; Okereke, 2008:80-98; Puthucherril, 2010 Puthucherril, , 2011 ; codes of conduct such as the International Chamber of Shipping Industry Code of Practice on Ship Recycling; and a range of trade treaties (see, e.g., Demaria, 2007; Greenpeace International and International Federation for Human Rights, 2005; Hossain and Islam, 2006; International Federation for Human Rights, 2002; Okereke, 2008; Puthucherril, 2010 : Chapters 3-5, 2011 Rousmaniere and Raj, 2007; World Bank, 2010) . These efforts to "globalize responsibility" are problematic because of noncompliance and weak implementation and enforcement capacity at the national and supranational levels, resulting from a fragmentation of efforts, limited resources, increased capital mobility, and the neoliberal project that frames regulation as a trade barrier (see Frey, 1998a Frey, , 2006a Frey, , 2006b Greenpeace International and International Federation for Human Rights, 2005; Karim, 2010) . (13) Several analysts have called for more stringent measures, including "the renationalization of capital" (Daly 1996:145-162) or the dismantling of what Gould et al. (1996 Gould et al. ( , 2008 call the "transnational treadmill of production." Implementation of these latter proposals appears unlikely given the structural constraints posed by the current world-system. In effect, stopping the displacement of hazards or environmental harms (as noted elsewhere [Frey, 2006a] ) through the "globalization of responsibility" or the "renationalization of capital" is unlikely as long as the core countries control a majority of the wealth generated in the world-system. Greenpeace International and International Federation for Human Rights, 2005; Hossain and Islam, 2006; Puthucherril, 2010; 2011:191-207) . These include:
• Ship breaking yards should be open to inspection by NGOs, trade unions, and other groups.
• Operating ships should be made cleaner through maintenance and retrofitting.
• A global regulatory regime should be developed and fully implemented to regulate ship breaking.
• The next generation of ships should be constructed to reduce health, safety, and environmental impacts at the time of decommissioning.
• Ship owners and flag state holders should be responsible for the clean and safe dismantling of ships.
• Workers should be protected through improved safety practices in the yards.
Economic globalization and the attendant adverse consequences have clearly fostered counter-hegemonic forces or anti-systemic movements in the form of transnational networks of NGOs as noted above (Frey, 2006a) . The extent to which national and transnational NGOs will actually curb the adverse consequences of economic globalization in India, Bangladesh, and elsewhere is the subject of much debate (see, e.g., Chase-Dunn, 2010; Evans, 2000; Mol, 2001; Pellow, 2007: Chapters 3 and 7; Wallerstein, 2002) . Counter-hegemonic globalization in the form of transnational networks of NGOs (often referred to as "globalization from below") remains one of the more viable means for curbing some of the adverse consequences associated with the transfer of hazardous production processes (whether ship breaking, computer dismantling, battery recycling, or otherwise) to "sacrifice zones" (14) located in the periphery (see also Frey, 2012a; Gould et al., 2008:103-104; Pellow, 2007) . Stopping the core's appropriation of the periphery's carrying capacity or "environmental space" is another matter, for that is embedded in the very structure of the current world-system (Wallerstein, 2004) . And the process of "ecological unequal exchange" is necessary for continued capital accumulation in the core as noted at the beginning of this paper. (15) 
CONCLUSIONS
What this article brings into sharp focus is the ecological contradictions of globalization and the current world-system. To be more specific, it contributes to the emerging literature on ecological unequal exchange and what some have called the exploitation of environmental space by the advanced capitalist center. Much of the existing literature has focused on the extraction of wealth from the "resource frontiers" located in the peripheral zones of the world-system. The ship breaking case reported here represents an important example of the displacement of the core's anti-wealth to the "waste disposal frontiers" of the periphery and the resulting adverse health, safety, environmental, and socio-economic consequences for the periphery. Ship breaking illustrates quite clearly that capital accumulation in the core is dependent on peripheral contamination.
Much more research is needed on core capital accumulation through peripheral contamination and the process of ecological unequal exchange. Future research should look at the full range of hazardous production practices and wastes that are displaced to the "waste disposal frontiers."
One direction for future research should be the examination of the movement of the core's hazardous production practices to the more than 3,500 export processing zones located in less developed countries scattered throughout Asia, Africa, Latin America, and the Caribbean (Dicken, 2011:193) . These free zones have limited regulatory restrictions on hazardous production practices and waste disposal and offer many other concessions to core capital that facilitate capital accumulation. The zones represent an increasingly important feature of the expanding metabolic rift in the world-system and need to be more fully addressed in efforts to understand ecological unequal exchange relationships between core and periphery. Wallerstein (1976 Wallerstein ( -2011 Wallerstein ( , 2000 Wallerstein ( , 2004 for the origins and nature of the worldsystem perspective and Harvey (2010) for a recent discussion of continuous capital accumulation under capitalist relations in the global economy.
ENDNOTES
See especially
2. This is not only a recent process (Bunker, 1985; Bunker and Ciccantell, 2005; Hornborg, 2011) , but a historical process that gave rise to the first core nations in Europe and modern global capitalism (Moore, 2010a (Moore, , 2010b Robins, 2011). 3. See Faber (2008 Faber ( , 2009 ) for a recent restatement of much of the earlier work by Frey (1998a Frey ( , 1998b Frey ( , 2006a and others (Clapp, 2001 ).
4. Shortly before completing an earlier draft of this paper, I discovered Demaria's (2010) insightful paper on ship breaking in Alang, India. Although we take different approaches and he confines his attention to Alang, I have incorporated several important elements from the Demaria paper that are noted in the text.
5. See Hornborg (1998 Hornborg ( , 2009 Hornborg ( , 2011 , Jorgenson and Clark (2009 ), and Rice (2007 ) for detailed discussions of the process of ecological unequal exchange in which the core extracts energy and material from the periphery and exports entropy to the periphery. Harvey (2010) provides a recent discussion of capital accumulation, which has much relevance for worldsystems theory and the processes of ecological unequal exchange.
6. The global shipping industry has grown dramatically since the 1960s. This growth is in large part a result of the development of standardized shipping containers (see Levinson, 2006) . These containers have facilitated efficient and effective transport of goods in the world-system. Individual container ships carry thousands of tons of freight and travel more than two hundred thousand miles each year. See American Association of Port Authorities (2008) for data on total cargo volume and container traffic at world ports in the world-system. Halpern et al. (2008) present estimates of the environmental impact of the shipping industry and other human activities on marine ecosystems around the world. And Shin and Ciccantell (2009) provide an excellent overview of the changing nature and location of shipbuilding in the world-system. 7. Ecological modernization theorists (e.g., Mol 2001) maintain that highly developed countries are adept at dealing with their environmental problems because of increased public concern with the environment, the economic means, and increased environmental regulation. One of the ironies surrounding the ecological modernization perspective is that the highly developed countries do often deal with their environmental harms effectively, but they do so by displacing them to countries located in the peripheral zones of the world-system. See for a theoretical and empirical critique of the ecological modernization perspective. Of course, the movement of ship breaking to the periphery (and the movement of other hazards) from the core to the periphery) can be framed as a manifestation of ecological modernization processes.
8. An extensive research literature has emerged on the "pollution haven" debate or the thesis that many of the core's core hazardous industries move to the periphery to escape environmental regulation (see Frey, 1998b Frey, , 2006a Muradian and Giljum, 2007) . See Clapp (2002) for an older but nonetheless relevant critical review of the literature, much of which has been conducted by neo-liberal economists. Clapp (2002:11-13) is highly critical of this research and notes that the hazardous waste management industry (that includes industries like ship breaking, e-waste recycling, and the like) has not been the subject of research by neo-liberal economists.
9. The International Federation for Human Rights and Young Power in Social Action (2008:7) report that 25% of the workers in Chittagong are under the age of 18, some as young as 12. They 
